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must revert to the original series.    In the notation employed in the paper referred to, if <£ (x) denote the function*,
the  resistance  to   variable  currents  (R'), and  the self-induction (Lr), are given by
R
so that the real part of the fraction </>/<£' gives the ratio R'jR.    By calculation from the series I find
ft <>' x 5-2365)     - 4-5893 + i x 1-5171 ft' (i x 5-2365) " - 11)297 + i x 1:6662
= 1-8906+ 1x1-5859,
in which the first term on the right  agrees  sufficiently nearly with  the observed value of R'jR.    We may conclude that
= 5-2365,
whence
In order to give an idea of the degree of accuracy with which //, is determined by the observed value of R'jR, it may be worth while to record another numerical result, viz. : —
ft (ix 5-6815) 1>QKQ~ Z-TY-. — \ = 1-9596 ft (% x 5*6815)
-    -, ct.AA i x 1-6544.
In these calculations it is assumed that the increase in R, observed when variable currents are substituted for steady ones, is due simply to a less favourable distribution of current over the section. If there were sensible hysteresis in the magnetic changes, R would be still further increased. I believe, however, that under such magnetizing forces as were at play in these experiments, there is no important hysteresis, and that /j, may be treated as sensibly constant.
The increased self-induction and resistance of an iron wire, due to its magnetic quality, are doubtless disadvantages from a telephonic point of view. If found serious they may be mitigated, as Prof. Hughes has shown, by the use of a stranded wire, in which the circumferential magnetic circuits are interrupted. There has been some confusion, I think, in connection with the notion of " retardation/' If we had the means of observing the passage of signals at various points of a long cable, we should find them not merely
* The relation of 0 to BesseFs function of order zero is expressed byappen to a sensible extent within a simple conducting cylinder, especially of iron, when the diameter is not very small in relation to the frequency of electrical vibration. In order to avoidL) of one wire with that of the two wires connected oppositely in series, viz. (2L — 2M). In this way it appeared that
